Recent changes in dog laws in the UK reflect a growing concern about the public health and animal welfare consequences of canine aggression. Studies have variably used hospital recorded bite victims, specialist behaviour clinical populations, first opinion veterinary practice populations, temperament screening for particular populations or breeds of dogs, and surveys of dog owners. While many studies provide useful insights into the factors affecting aggression in dogs, it is important to recognise that many have used populations with inherent biases, are not longitudinal or do not have controls for comparison. By virtue of their design, findings of these studies are unlikely to determine causal associations. This study aimed to investigate the influence of dog and owner characteristics, dog experiential information and environmental risk factors for human-directed canine aggression and compared it with a referral population of dogs with other behavioural issues.
Main conclusion
The multivariable logistic regression model in this study shows human-directed aggression is significantly affected by sex of dog, age of dog, attendance at puppy class and presence of another dog aged 0 to 24 months in the household, as compared to dogs with other undesired behaviours.
Approach
In this retrospective study, we used a multivariable approach to investigate the influence of dog and owner characteristics, dog experiential information and environmental risk factors for human-directed canine aggression as compared to a referral population of other behavioural representations.
Results
Of the 747 dog cases seen at the referral centre, 67.3 per cent involved at least one form of canine aggression and a mean of 2.1 behaviour problems per dog was established. Within the 200 cases involving human-directed aggression, the mean number of behaviour problems per dog was 1.8 and within the 200 control cases involving no instances of human-directed aggression, the mean number of behaviour problems per dog was 1.6.
Interpretation
Among the referral population in this study, the most common form of canine aggression was human-directed (48 per cent). It is likely that dog owners are more likely to seek help for aggression problems due to the health and safety consequences of this behaviour. That males were more likely to show human-directed aggressive behaviours in this study, yet entire males had no greater risk than neutered ones, may be related to testosterone 'priming' of the brain in young animals and/or some dogs being neutered because of aggression.
Dogs showing human-directed aggression were more likely to be younger than cases presenting with other behavioural issues. Given that the present study is of a clinical population, it is possible that the owners may have sought help for this issue before it deteriorated further with increasing age of the dog.
It is possible that the increased likelihood of humandirected aggression when there is another dog in the home, compared to other behaviour problems seen in this study, is due to the cumulative effect of there being more than one dog in the household, thus increasing the probability of human-directed aggression. Another possibility is that the presence of another dog in the household leads to more dog-focused than human-focused interactions, and as such may contribute to a lack of socialisation and potential increased likelihood of aggression towards humans. Dogs in this study were also more likely to show human-directed aggression if they attended more than five puppy classes compared to not attending any or attending one to five classes. As the causality of this relationship cannot be ascertained from these data, it may be either that owners continued to attend classes with dogs if they were having problems with them; puppies showed aggression at an early age; or owners were inexperienced at handling or training their dog. It is possible that the training methods used in some classes influence this association.
Significance of findings
These factors only account for 7 to 10 per cent of the variance between the human-directed aggression population and the control population, but factors such as attendance at puppy classes and numbers of dogs in the household suggest the need for further research. Longitudinal studies of factors affecting human-directed aggression would be beneficial. 
